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Abstract

Flame retardants mitigate the threat of fire from inherently flammable materials responsible for
sustaining a high standard of living. Although bulk flame retardants have proven effective for
many years, there is now increased interest in the use of surface treatments to localize flame
retardant chemistry at the exterior of a material, where combustion occurs. These water-based
coatings preserve desirable bulk properties and minimize the amount of additive needed. The
success of these treatments depends on the scalability, durability, and efficacy.

Our work in the fields of layer-by-layer (LbL) assembly and polyelectrolyte complexation has
provided new water-based coating technologies for imparting effective flame retardancy to
polymeric materials without using environmentally harmful chemistries [1][2]. These
water-based coatings are very thin (typically < 500 nm thick) and conformal. The ability to
place flame retardant chemistry exclusively at the surface prevents loss of beneficial bulk
properties and reduces the amount of flame retardant required to achieve self-extinguishing
behavior. These water-based treatments impart self-extinguishing behaviour, with relatively low
weight gain, to a variety of polymeric film, foam, and textiles used in the aircraft industry (or
would like to be used).
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